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[Address] Inside of Aichi Prefecture Nagoya Civ Higashi-ku Si 
adabashi 4-1-60 Mitsubishi Rayon Co. Ltd. (DB 69-055-3821 
product developmental research laboratory 

(57) [Abstract] (There is an amendment.) 

rObiective] Using for filtration of highly fouling water, recover 
y process of filtration function whichdecreases with use easily, 
designates that hollow fiber membrane module which can 
beexecuted efficiently is offered and as objective. 

[Constitution] One end part or both ends of hollow fiber membr 
aoe I one or maintain open staterespectwely with fixture inside 
housing 2 of two whichdiffers * are locked and being a hollow 
fiber membrane module which becomes, air dispersion tube 4 
islocked by module and has unified. 



[Claim(s)] 

[Claim 1] While one end pan or both ends of hollow fiber me 
mbrane one or maintaining theopen state respectively with 
fixture inside housing of two whichdiffers, being locked, being ■. 
hollow fiber membrane module which becomes, hollow fiber 
membrane module whtchdesignates that air dispers.on tube is 
locked by module and has unified asfeature. 

[Claim 2] While to consist sheet hollow fiber membrane knit o 
r woven fabric, one end part or both ends of hoUow fiber 
membrane theone or maintaining open state with fixture inside 
housing of thctwo which differs, it is locked, in hollow fiber 
membrane of fixture shapeof perpendicular cross section with 
hollow fiber membrane module which in each case is a 
rectangular almost, thehollow fiber membrane module which is 
Slated in Claim I which designates that it possessesthe air 
dispersion tube parallel with fiber length direction of hollow 
fiber membrane as feature. 

[Claim 3] It consists sheet hollow fiber membrane knit or wov. 
n fabric, while one end pan or both ends of hollow fiber 
membrane one or maintaining theopen state with fixture inside 
housing of two which differs, itis locked, In hollow fiber 
membrane of fixture shape of perpendicular cross section m 
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each case is arectangular almost with hollow fiber membrane 
module which- air dispersion tube of 2 which respectively is 
locked with water collecting rube orthe hollow fiber converging 
end to possess, length of respective air dispersion tube effective 
hollow fiber length is l/2almost T hollow fiber membrane modul 
which is stated in Claim 2 which designates thatthe end part of 
air dispersion tube is closed, air dispersion tube acquiring 
inclination tooutward direction direction of module from fixture 
of and air dispersion tubefacing toward end part, is allotted as 
feature, 

(Claim 4] Hollow fiber membrane module of flat being formec 
with sheet hollow fiber membrane knit or woven fabric being 
arranged, theplurality in order to become, each hollow fiber 
membrane of sheet each one almost forthere to be a position 
of balance being connected by water conduit wherethe structure 
maierial of hollow fiber membrane module leads filtrate, 
regarding to hollow fiber membrane module assembly bodywhi 
becomes, hollow fiber membrane module assembly body whicb 
designates that air dispersion tube isarranged parallel with fiber 
length direction of hollow fiber membrane as feature. 

[Claim 5] Hollow fiber membrane module of flat being formec 
with sheet hollow fiber membrane knit or woven fabric being 
arranged, theplurality in order to become, each hollow fiber 
membrane of sheet each one almost forthere to be a position 
of balance? being connected by water conduit wherethc structure 
material of hollow fiber membrane module leads filtrate, 
regarding to hollow fiber membrane module assembly bodywhi- 
becomes, hollow fiber membrane module assembly body which 
designates that air dispersion tube isananged Sn perpendicular 
direction vis-a-vis fiber length direction of hollow fiber 
membrane asfeature> 



Co o o 1 3 

[0 0 0 2] 



[Description of the Invention] 
[0001] 

[Field of Industrial Application] This invention regards hollow 
fiber membrane module , it regards hollow fiber membrane 
module which is suited inorder to filter liquid where especially 
fouling property is high. 

[0002] 

[Prior Art] Until recently, hollow fiber membrane module was - 
tilized mainly in field of thegenerally known precision filtration 
such as production of sterile water , drinking water andthe 
high purity water and purification of air, but recently, it is 
donein form where examination which is used for solid-liquid 
separation or other highly fouling watertreatrnent application 
in secondary treatment , tertiary treatment and cleaning tank 
in sewage treatment plant isvarious- 
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[0003] As for hollow fiber membrane module which is used for 
his kind of application, because theplugging of hollow fiber 
membrane at time of fitration is large, after constant time 
fitratlon,sending air, hollow fiber membrane vibrating, you 
wash film surface, repeatedlyyou do or other membrane surface 
cleaning which treated water passed water is done in filiation 
andthe reverse direction, membrane surface cleaning due to 
sending air installed air dispersion tube or air dispersing plate 
inthe can body and inside tank where module is mounted , 
themethod which does membrane surface cleaning of Module 
by doing bubbling in paperscring underwater, was many. 

[0004] 

[Problems to be Solved by the Invention] When fitration of hi 
ghly fouling water (for example ss 50 ppm ,TOC 100 ppm) 
was done making use of this kind of conventional hollow fiber 
membrane module,through organic substance or other deposit 
which deposits in hollow fiber membrane surface attendant upoi 
use, the hollow fiber membrane becoming fixed (Glueing) 
effective membrane surface area of hollow fiber membrane 
inside moduledecreased by being unified, could see sudden 
decrease of filtration flow. In addition, hollow fiber membrane 
becoming fixed this way, function recovery of modulewhich 
when membrane surface cleaning of periodic and reverse 
washing is done* once itbecomes fixed unifies hollow fiber 
membrane module which is unified was not easy, youcould see 
decrease of cleaning efficiency. 

[0005] Solution of this problem doing, Changing into hollow fit 
cr membrane module of cylindrical with bundled type, while to 
arrangethe hollow fiber membrane in sheet, one end part or 
both ends of hollow fiber membrane, oncor maintaining open 
state respectively with fixture inside housingof two which differ 
being locked, being a hollow fiber membrane module which 
becomes,the shape of perpendicular cross section hollow fiber 
membrane module which in each case is a long andnarrow 
rectangular almost is proposed to hollow fiber membrane of 
fixture, ( Japan Unexamined Patent Publication Hei 5 - 220356 
disclosure ). 

[0006] As for hollow fiber membrane module of flat of this kinc 
of sheet, to becomepossible providing interlayer gap, to 
arrange hollow fiber membrane equally in theinside and outside 
layers, case of membrane surface cleaning, because quite it 
becomes easy, to washthe hollow fiber membrane surface 
equally, such as it can hold down decrease of filtration 
efficiencya former way, it is a module which is suited for 
filtration of the highly fouling water. 

[0007] As for membrane surface cleaning of this kind of module 
it can use scrubbing washing withthe air mainly, air dispersion 
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tube or air dispersing plate was installed inside can body or 
membrane immersion tankthis time, as description above 
regarding hollow fiber membrane module of flat andthe modal* 
of former cylindrical, in order for air bubbling to hit to 
themoduie entirety equally, module system which inside or 
inside tankthe can body it mounts and supports was adopted. 

[0008] When natu% in case of this system, supporting and 1 
ocking tho module, in order for air bubble to hit to module 
entirety equally, factthat it arranges is troublesome job. 
Especially, when flat hollow fiber membrane module of plural 
mounted etc, it isnecessaxy to apply air equally, vis-a^vis all 
module furthennorebecomss difficult job. In addition, assuminj 
that first it arranged moduleappropriately, module or air 
dispersion tube moves bajejy on on stream,there is a problem 
where scrubbing cleaning efficiency differs in each module and 
moduteseccion depending upon or other reason where flow of 
airdiffere depending upon site of air dispersion tube, 

[0009] furthermore, In flat hollow fiber membrane module whi 
h uses sheet hollow fiber membrane knit or woven fabric of 
multiple sheet regarding, At inside tank seat foce to vertically, 
At same time locking module with longitudinal direction of 
hollow fiber as thehorizontal, when it drives, Passing air bubble 
in fabric of hollow fiber membrane and between febric, itis 
important, to prevent accumulation of fixation and suspended 
matter ofthe hollow fiber between fabric, in order to pass air 
bubble to between thefabric of all module, as for air dispersion 
tube of inside tank andammging module respectively there is 
also a problem that quite isdifficult As for this invention, ustnj 
for filtration of highly fouling water* recovery process ofthe 
filtration function which decreases with use easily, designates 
that hollow fiber membrane modulewhich can be executed 
efficiently is offered and as theobject. 

[0010] 

[Means to Solve the Problems] Gist of this invention is as folio 
ws. 

( 1 ) While one end part or both ends of hollow fiber membrane 
one or maintaining theopen seats respectively with fixture 
inside housing of two whichdiffere, being locked, being a hollo\ 
fiber membratie module which becomes, hollow fiber membran 
module whichdesignares that air dispersion tube is locked by 
module and has unified asfoature. 

[001 1 ] (2) While to consist sheet hollow fiber membrane knit o 
r woven fabric, one end part or both ends of hollow fiber 
membrane tbeone or maintaining open state with fixture inside 
housing of thetwo which differs, it is locked, in hollow fiber 
membrane of fixture shapeof perpendicular cross section with 
hollow fiber membrane module which in each case is a 
rectangular almost, thehollow fiber membrane module which is 
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Translation of paragraphs 15 & 30 of JP 7-136470 
(0015) The Mowing is a detailed explanation of the invention in accordance with the drawings. 
Figure 1 and Figure 2 are external views of a sample of the hollow fibre membrane module 
described in this invention. Figure 1 shows a side view of the a cylindrical module where the air 
dispersion tube is placed almost parallel to the longitudinal direction of the hollow fibre 
membrane. Figure 2 shows an oblique view of the cylindrical module where a ring-shaped air 
dispersion tube is fixed around the housing at one of the converging ends of the hollow fibre 
membrane. 



(0030) As to the use of the hollow fibre membrane described in this invention, it is possible to 
use the so-called "pressurized filtration method" where the module is placed in a sealed container 
and the water that requires treatment is pressurized to be filtered through the hollow fibre 
membrane. It is, however, more desirable to use the method generally known as "suction 
filtration method" where the hollow fibre membrane module is placed inside an activated sludge 
tank or a settling tank, and the water is sucked through the hollow fibre membrane. In particular, 
the use of so-called "intermittent suction method," where suction is periodically stopped for a 
specified period, can efficiently prevent the deposits on the membrane surface from entering the 
pores, thereby enabling the user to reduce the frequency of recovery treatment for the hollow 
fibre membrane module. 
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stated in (1 ) which designates that it possesses theair dispersion 
tube parallel with fiber length direction of hollow fiber 
membrane as feature. 

[0012] (3) Tt consists sheet hollow fiber membrane knit or wove 
n fabric. While one end pan or both ends of hollow fiber 
membrane one or maintaining theopen state with fixture inside 
housing of two which differs, iris locked, In hollow fiber 
membrane of fixture shape of perpendicular cross section in 
each case is arectangular almost with hollow fiber membrane 
module which, air dispersion tube of 2 which respectively is 
locked with water collecting cube onhe hollow fiber converging 
end to possess, length of respective air dispersion tube effective 
hollow fiber length is l^almost, hollow fiber membrane modul 
which is stated in (2) which designates that theend part of air 
dispersion tube is closed, air dispersion tube acquiring inciinatic 
to outward direcciondirection of module from fixture of and aii 
dispersion tubefacing toward end part, is allotted as feature. 

[0013] (4) Hollow fiber membrane module of flat being formed 
with sheet hollow fiber membrane knit or woven febric being 
arranged, thepluraliry in order to become* each hollow fiber 
membrane of sheet each one almost forthere to be a position 
of balance being connected by water conduit wherethe strucrura 
material of hollow fiber membrane module leads filtrate, 
regarding to hollow fiber membrane module assembly bodywhi- 
becomes, hollow fiber membrane module assembly body which 
designates that air dispersion tube isarranged parallel with fiber 
length direction of hollow fiber membrane as feature. 

[0014] (5) Hollow fiber membrane module of flat being formed 
with sheet hollow fiber membrane knit or woven fabric being 
arranged, thepluratity in order to become, each hollow fiber 
membrane of sheet each one almost forthere to be a position 
of balance being connected by water conduit wherethe structura 
material of hollow fiber membrane module leads filtrate, 
regarding to hollow fiber membrane module assembly bodywhi* 
becomes, hollow fiber membrane module assembly body which 
designates that air dispersion tube isarranged in perpendicular 
direction vis-a-vis fiber length direction of hollow fiber 
membrane asfeature. 

[0015] You explain in detail below this invention in accordance 
with drawing. Figure 1 and Figure 2 are external view which 
shows one example of thehollow fiber membrane module of 
this invention Figure 1 with module of cylindrical, is theside 
view of module which almost arranges air dispersion tube 
parallel with thclongitudinal direction of hollow fiber 
membrane. Figure 2 is oblique view of module where air 
dispersion tube of ring islocked in outer perimeter of housing of 
hollow fiber membrane converging end of one of themodule of 
cylindrical, 
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[001 6] It is a oblique view of module where Figure 3 with hollo 
fiber membrane module of fiatwhich uses sheet hollow fiber 
rncrnbrane knit or woven fabric, makes seat face vertical, 
installs air dispersion tube inthe directly below of hollow fiber 
membrane knit or woven fabric which, locks longitudinal 
direction of and thehollow fiber in horizontal arranges parallel 
with longitudinal direction of hollow fiber membrane, 

[0017] Figure 4 with hollow fiber membrane module of flat, lot 
ks hollow fiber membrane which issimilar to Figure 3. air 
dispersion tube is provided in directly below of hollow fiber 
membrane knit or woven fabric,but air dispersion tube which 
closes end part is used two, respective air dispersion tubeis 
locked with water collecting tube, it is a module which possesse 
air dispersion tubewhere end part of and air dispersion tube 
inclination is administeredto downward direction* 

[0018] Figure 5 is oblique view of hollow fiber membrane modi 
e assembly body which arranges air dispersion tubevertically via 
a-vis fiber length direction of hollow fiber in bottom ofthe sheet 
hollow fiber membrane module assembly body. As for 1 as for 
hollow fiber membrane and 2 as for housing andthe 3 as for 
water conduit and 4 as for air dispersion tube and the5,S* as foi 
mounting fixture and 6 which lock air dispersion tube as for 
thesbeet hollow fiber membrane and 7 as for water collecting 
tube and 8,8\8" as for manifold and 9 as for air dispersion 
tube fixture and 10 as for filtrate removal port and thel 1 air 
inflow mouth has been shown respectively. 

[0019] Those which consist of for example cellulose type , pol 
yolcfin type f polyvinyl alcohol type and polysutfoneor other 
various materia] be able to use hollow fiber membrane 1 ,6, 
especially those of thematerial where polyethylene and 
polypropylene or other tenacity are high are desirable. 
Furthermore ,if they are useable ones as filtration membrane, 
there isnot especially restriction in pore diameter , hole ratio , 
film thickness and the outer diameter etc. When of guaranty 
of membrane surface area of removal target and per volume 
and strengthetc of hollow fiber membrane are thought, range of 
pore diameter 0,01 to 1 m , hole ratio 20 to 90 % , film 
thickness 5 to 300 m and outer diameter 20 to 2000 m 
can be listed as desirable example. In addition, when as for por 
diameter when removal of bacteria isdesignated as objective it 
becomes necessary, designates removalof organic substance an* 
virus as objective to be a 0.2 m or less, when ultrafiltration 
membraneof several tens of thousands is used from fractional 
molecular weight several tens of thousands, it is, 

[0020] It is desirable to be a so-called permanently hydrophilici 
zed membrane which has hydrophilic group etc in surface asthe 
surface characteristic of hollow fiber membrane. As production 
method of permanently hydrophilicized membrane, method of 
producing hollow fiber membrane with thehydrophilic polymer 
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like polyvinyl alcohol type. Or hydrophiliciaArion is done 
known method such as method which can use surfaceof 
hydrophobic polymer membrane, for example hydrophilic 
polymer is granted to Film surface and when hydrophilicization 
doing hydrophobicity hollow fiber meinbrane,the ethylene - 
vinyl acetate-based copolymer saponate and polyvinyl 
pyrrolidone etc can be listed as example of hydrophilic polymer 

[0021] There is a film surface polymerization method of hydro 
philic monomer as example of film surface hydrophilicteation 
due to anothenechnique, it can list diacetone acrylamide etc as 
example of this monomer In addition, hydrophilic polymer 
blending to hydrophobic polymer (for example polyolefin) as 
other technique, itoan list method which yarn-spinning film 
manufacture it docs as example of hydrophilic polymerwhicb 
you use those which description above it does it can list. 

[0022] When surface is hydrophobic hollow fiber membrane, h) 
drophobic interaction works with organic substance and 
thehollow fiber membrane surface in water to be treated and 
organic substance adsorption to film surface occurs, that 
isconnected to film surface plugging and filtering lifetime 
becomes short. In addition, plugging of adsorption derivation 
filter performance recovery with membrane surface cleaning is 
difficult to generality. It is possible, can hold down adsoqttion 
of organic substance to decreascthe hydrophobic interaction ot 
organic substance and hollow fiber membrane surface to using 
permanently hydrophilicized membrane. Furthermore, it dries 
with hydrophobic membrane at tune of scrubbing washingwhic 
is in midst of using, with bubbling air, there are times whichthe 
hydrophobicizing occurs, causes decrease of flux, but with 
permanently hydrophilicized membranedrying, there are not 
times when it causes decrease of flux, 

[0023] Supports it is a member where housing 2 functions as mt 
mber whtchlocks hollow fiber membrane converging end which 
resin fixing is done air dispersion rube, locks and. In addition, 
you gather filtrate which is acquired from hollow fiber 
converging endface,have lead to water conduit 3. water 
conduit 3 is pipe where filtrate flows, air dispersion tube 4 in 
order to do membrane surface cleaning of hollow fiber, is 
something in orderto do air bubbling at underwater, those which 
opened hole to the pipe are used- There is not especially 
restriction in hole diameter and pitch . When size of module 
efficiency of bubbling is considered, aefor pipe diameter as for 
8 to 30 mm and hole diameter as for 2 to 5 mm andthe pitch 
range of 30 to 200 mm is desirable. 

[0024] As material of housing 2, water conduit 3, and air dispei 
sion tube 4, if it should havebeen something which possesses 
mechanical strength and durability, for example polycarbonate 
the polysulfone ? polypropylene , acrylic resin , ABS resin , 
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modified PPO resin and polyvinyl chloride resin etccan list. 
In addition, it is possible also to use metal which stainless steel 
or other isdifficult to corrode. If mounting fixture 5,5* which 
locks air dispersion tube is something which can lock the air 
dispersion tube, if it is good any ones and it is something where 
such as stainless steel also material is difficult to corrode and 
resin , it does not care. 

[0025] Sheet hollow fiber membrane 6 is something which kniti 
ed hollow fiber membrane in sheet, when theequipment and 
method to which technique of option is used as theproduction 
method of sheet hollow fiber membrane, is stated in for 
example Japan Examined Patent Publication Hei 4 - 26886 
disclosure and Japan Unexamined Patent Publication Showa 63 
91673 disclosure are used itis easy. 

[0026] Water collecting tube 7 functions as member which supp 
oris hollow fiber membrane module entirety of theflat, is long 
and narrow, almost it possesses opening of rectangular. As for 
opening of this water collecting tube 7, accompanying hollow 
fiber membrane there, almostis something which does 
rectangular where geometry of perpendicular cross section is 
longand narrow in hollow fiber membrane of fixture which it is 
filled is locked. Furthermore , opening of one side of water 
collecting tube leads tothe removal port of filtrate, another one 
side is closed, locks air dispersion tube withtbe air dispersion 
tube fixture 9 . 

[0027] When manifold 8 7 8 , T 8" locks water collecting tube Of 
hollow fiber membrane module of flat, parataxisunifytng 
module of plural it is a fixture. As for manifold 8 of upward 
direction of module in order for it to beposaible to gather 
filtrate which is acquired from respectivewater collecting tube it 
has become structure where tube passes by center ofthe 
manifold, When with member where also manifold of 
downward direction locks moduteof plural, water collecting tut 
is locked one end of water collecting tube is 
closedsimultaneously. In addition,, also role which locks air 
dispersion tube there is a 8', asfor 8 W as air dispersion tube is 
locked, rube which leads airis passing, material of water 
collecting tube 7 and manifold 8,8\8" corresponds to 
aforementionedair dispersion tube or other material. 

[0028] Regarding to Figure 3 and Figure 4 7 as for edge of undc 
side ofthe water collecting tube 7 it is closed, air dispersion tut 
4 has not lead In addition, as for air dispersion tube 4 of Figur 
4, with drawing, as drawnthe curve, inclination is administered 
but it is possible to beinclined to straight tine, Regarding 
module of Figure 3 and Figure 4, when module of the plural is 
used, in order for scat face to be piled up, parataxis doing 7 it is 
desirable to use. 

[O029] In case of hollow fiber membrane module assembly bod; 
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like Figure 5, in order to designate the can body and treatment 
tank as compact, and when feet that air scrubbing isdone 
efficiently is considered as for spacing of sheet which isaojacen 
smaller one is desirable, but when spacing is made narrowtoo 
much, to pass becoming difficult you can think air bubble 
berweenthe sheet. Therefore, spacing between sheet is require* 
appropriatespacing, spacing range of 5 to 60 mm is suitable, 
size of module, considering number of sheets and airscrubbi 
or other reverse washing condition actually.it can select spacing 
between sheet. In addition, with drawing air dispersion tube 4 
arranged vertically vis-a-visthe fiber length direction of module, 
but as for this air dispersion tube, arranginCTaral^ 1 kto flb<?r 
length direction, it does not become inconvenient. 

[0030) At time of use of hollow fiber membrane module of this 
invention, arranging modulexn sealed container, pressurizing 
water to be treated, you can adopt also generallyknown 
pressurized filtration method which transmits hollow fiber 
membrane, but it arranges hollow fiber membrane module inthe 
active sludge tank and settling tank etc, treated water which 
transmitted hollow fiber filtration membrane itis desirable to 
use with suction filtration method which absorbs side 
whichrecovers. Especially, it is possible, function recovery 
treatment frequency of hollow fiber membrane module can 
decrease toprevent fact that film surface deposit enters to pore 
of inside bystopping specified time absorption in periodic, 
adopt generally knowninterminent suction operating method, 
in efficient, 

[0031] 

[Work or Operations of the Invention] Because air dispersion t 
ube is unified hollow fiber membrane module, air scrubbing is 
done equally inthe module entirety and cleaning efficiency rises 
Case of mount to caa body or treatment tank, by fact that the 
air dispersion tube and module have unified, job of arrangement 
and mountquite becomes easy, necessity to set positional 
relationship where air dispersion tube andthe module are small 
is gone. In addition, there being a thing where on on stream 
position ofthe module slips from position of initial stage, air 
scrubbing is doneappropriaiely* 

[0032] With when it is a air dispersion tube where inclination is 
administered to downward directionwith center of flat module, i 
comes to point of being able to doto potting vicinity where 
permeation flux is largest with module entirety air 
scrubbingmainly plugging lengthy persistent it is possible high 
filtration flow by factthat plugging of this portion is held down. 
As for those which arrange air dispersion tube in flat module of 
plural* mount is very easy, because also air scrubbing when 
driving is efficientlydone in module entirety, is applicable in 
treatment tank which requires largemembrane surface area. 
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[0033] 

[Working Example(s)] This invention is explained concretely w 
ith Working Example . 

Working Example 1 

Kind of hollow fiber membrane module which is shown in Figxi 
3 was produced, hollow fiber membrane 6 was porous hollow 
fiber membrane of polyethylene which keeps saponate of the 
ethylene - vinyl acetate copolymer in surface, it knitted this in 
sheet and made knit or woven fabric, length of fiber length 
direction length of aligned direction of 790 mm andthe hollow 
fiber membrane those of 500 mm 2 used hollow fiber 
membrane knit or woven fabric, laminated thatand locked both 
ends of hollow fiber membrane knit or woven fabric with 
polyurcthanc resin. Furthermore , each end of hollow fiber 
membrane 6 was done while open statewas maintained resin 
fixing. This way inserting hollow fiber membrane knit or 
woven fabric which both ends resin fixing is done intothe pipe 
of polyvinyl chloride, modulization it did, 

[0034] Pipe in combination with to dimension of resin fixing se 
ction of thehollow fiber membrane beforehand, making use of 
things such as internal diameter 30 mm , outer diameter 35 mm 
and length 600 mm 7 those where cut-in is inserted were used. 
This pipe hits to water collecting tube 7, Respectively, with 
water collecting tube of 2, as for end of tberespective same one 
side filtrate water conduit in order to recover isconnected, end 
of another is closed respectively, locks theair dispersion tube 
with this portion, air dispersion tube was pipe of polyvinyl 
chloride, pipe which opened holeof diameter 3 mm with 60 mm 
pitch was used for things such as internal diameter 10 mm 
andthe outer diameter 13 mm. 

[0035] Soaking this module in yeast suspension water of 200 pp 
rn, connecting inlet side oftbe water conduit and pump, from 
secondary side of module absorbing withthe pump it filtered. 1 
filter operation air of 35 Nl/min was sent to air dispersion tube 
in thecontinuous, air scrubbing was done. As a result, 
satisfactory scrubbing washing was done* pressure difference 
betweenthe 6 month period film was 10 to 25 crnHg at time of 
constant flow filtering of 0.013 m3 / m2 * h.the filtration 
which is stabilized was done. 

[0036] Working Example 2 

Hollow fiber membrane module assembly kind of body which i: 
hown in Figure 5 was produced. In same way as those which ai 
produced with Working Example 1 it producedthe hollow fiber 
membrane knit or woven fabric which both ends resin fixing is 
done, inserted this into thepipe of polyvinyl chloride and 
modulization did. pipe in combination with to dimension of 
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resin fixing section of thehollow fiber membrane beforehand, 
making use of things sucb as internal diameter 30 mm , outer 
diameter 35 mm and length 600 mm, those where cut-in is 
inserted were used. This pipe hits to water collecting tube 7. 
This kind of hollow fiber membrane module 4 was produced, in 
order for sheet plane tobe piled up, with state which parataxis 
is done, end of the water collecting tube was respectively loekee 
with manifold, assembly of moduleof 4 was produced. 

[0037] With drawing manifold 8 in order for it to be possible to 
gather thefiltrate which is acquired from respective water 
collecting tube we had become thestnicture where tube passes b 
center inside manifold, opentogof respective water collecting 
tube lead to that rube and filtrate tried to beable to recover. On 
one hand, respective module was locked even with manifold 8', I 
" ofthe downward direction, opening of water collecting tube 
was closed simultaneously with that. In addition, air dispersion 
tube was locked with manifold 8\8", by tube of the manifold 
8" inside passed and scrubbing air was supplied to air 
dispersion tube, air dispersion tube was pipe of polyvinyl 
chloride, pipe which opened holeof diameter 3 mm with 30 mn 
pitch was used for things such as internal diameter 10 mm 
ajadthe outer diameter 13 mm- lemgth of pipe with 180 mm, 
closed end. This pipe fiber length direction of 4 and hollow 
fiber was arrangedvertically and with equal spacing. 

[0038] It soaked this module assembly body in yeast suspension 
water of 200 ppm, from secondary side ofthe module absorbed 
with pump and filtered. In filter operation air of 70 Nl/min wa; 
sent to air dispersion tube in thecontinuous, air scrubbing was 
done. As a result, you could do to module entirety satisfactory 
scrubbing washing, thepressure difference between 6 month 
period film was 10 to 25 craHg at time of constant flow 
fUteringof 0.013 m3 / m2 * h, it could continue filtration which 
is stabilized. 

(0039] 

[Effects ofthe Invention] Because as for hollow fiber membran 
e module of this invention, air dispersion tube and module 
areunified, mount to can body or treatment tank being easy, 
arrangement ofthe module and air dispersion tube is done 
appropriately. Therefore, you can do to module entirety 
uniform air scrubbing* because cleaning efficiency rises,tbe 
plugging to film surface is controled and high filtration flow 
continues thelengthy. 



[Brief Explanation of the Drawing(s)] 



SB"***. 



[Figure 1] It is a side view which shows one example of hollow 
ber membrane module of this inventioo- 



[Figure 2) It is a oblique view which shows one example of holl 
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w fiber membrane module of this invention. 

[Figure 3] It is a oblique view which shows one example of hoi) 
w fiber membrane module of this invention, 

[Figure 4] It is a side view which shows one example of hollow 
ber membrane module assembly body of this invention. 

[Figure 5] It is a oblique view which shows one example of holl 
w fiber membrane module assembly body of this invention. 

[Explanation of Reference Signs in Drawings] 

1 hollow fiber membrane 

2 housing 

3 water conduit 

4 air dispersion tube 

5,5* air dispersion tube is locked fixture 

6 sheet hollow fiber membrane 

7 water collecting tube 
8,8\8 ,f manifold 

9 air dispersion tube fixture 

1 0 filtrate removal port 

1 1 air inflow mouth 
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[Figure I] 
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[Figure 3] 




[Figure 4] 
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< filing amendment > 
[Submission Date] 1994 August 2 3 days 
[Amendment 1] 

[Section of Amendment] Specification 
[Amendment Item] 0023 
[Amendment Method] Modification 
[Content of Amendment] 

[0023] Supports it is a member where housing 2 functions as m< 
mber whichiocks hollow fiber membrane converging end which 
resin fixing is done air dispersion tube, locks and* In addition, 
you gather filtrate which is acquired from hollow fiber 
membrane converging endfacejhave Jead to water conduit 3, 
water conduit 3 is pipe where filtrate flows, air dispersion tut* 
4 in order to do membrane surface cleaning of hollow fiber 
membrane, is something in orderto do air bubbling at underwafc 
those which opened hole to the pipe are used. There is not 
especially restriction in hole diameter and pitch . When size 
of module, efficiency of bubbling is considered, asfor pipe 
system as for 8 to 30 mm and hole diameter as for 0.5 to 5 
mm , pitch rangeof 30 to 200 mxn is desirable. 
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